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THE (REALLY, REALLY) BIG PICTURE
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DRIVING QUESTIONS

* \WWhat observations define our current cosmological understanding”

* What is Inflation”” How to make progress in our understanding of
Inflation”?

e What is primordial non-Gaussianity? Why measuring primordial
primordial non-Gaussianity with large scale structures?

* How well do we need to measure primordial non-Gaussianity? What
can a measurement with o(fn)~1 tell us about multi-field inflation®?

e What survey does it take to make measure o(fn)~17

e A possible implementation, the SPHEREX mission
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An All-Sky Spectral Survey
S P H E R EX — M DESIGNED TO EXPLORE:
THE ORIGIN OF THE UNIVERSE

THE ORIGIN AND HISTORY OF GALAXIES
THE ORIGIN OF WATER IN PLANETARY SYSTEMS
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http://spherex.caltech.edu

SPHEREX: An All-Sky Spectral Survey

Spectro-Photometer for the History of the Universe, Epoch of Reionization, and Ices Explorer

A high throughput, low-resolution near-infrared spectrometer.

Credit IPAC/2MASS
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SPHEREX: AN ALL-SKY S

PECTRAL SURV

Spectro-Photometer for the History of the Universe, Epoch of Reionization, and Ices Explorer

A high throughput, low-resolution near-infrared spectrometer.

SPHEREXx Dataset:

For every 6.2 pixel over the entire sky:

= R=40 spectra spanning (0.75 pm < A < 4.18 pm).
= R=150 spectra (4.18 pm < A < 5.0 um).

O.D., Bock et al., arXiv:1412.4872
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http://arxiv.org/abs/1412.4872

SPHEREX BASELINE DESIGN

AN INNOVATIVE ARCHITECTURE BASED ON MATURE TECHNOLOGIES

_Parameter Value
Telescope eff. diameter 20 cm
Field of view 3.5 x 7 degree
Pixel size 6.2 arcsec
Wavelength range 0.75 =5 um
Resolving power A/AL |41 -135
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HIGH-THROUGHPUT LVF SPECTROMETER
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Mapping the Sky with LVFs
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THREE MAJOR SCIENTIFIC THEMES

e How did the Universe begin?
= Probing Inflation with the 3D clustering of galaxies.

e Survey the z<1.5 Universe to fundamental limits to measure
signatures of inflation (non-Gaussianity, primordial power spectrum
shape) and dark energy.

e Complement Euclid & WFIRST which survey smaller area at z>1.

* How did Galaxies begin?
= Measure the extra-galactic background light (EBL) to probe the
epoch of reionization (EOR) (< Tzu-Ching’s talk tomorrow).

* What are the Condition for Life Outside the Solar System?
= Measure broad ice absorption features in stellar spectra to
explain how interstellar ices bring water and organic molecules
Into proto-planetary systems.
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SPHEREX ALL-SKY SURVEY DEPTH
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SPHEREX PROVIDES A RICH ALL-SKY
_ : _
SPECTRAL ARCHIVE
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SPHEREX AND INFLATION

e SPHEREX improves non-
Gaussianity accuracy by >10
= |mproves Afne ~ 5 accuracy

: today to Afne < 0.5
®—Pplanck best-fit model y NL

. . e Discriminates between models
e Mabaaid = Single-field inflation fu. <<
Q / = Multi-field inflation fne = 1

68% confidence:

Planck allowed * SPHEREX improves non-

Euclid PoS Gaussianity accuracy by >10
= SPHEREX produces a unique 3-
SPHEREX PoS D galaxy survey
SPHEREX BIS = Optimized for large scales to
mmsm SPHEREX P0S+BIS study inflation
= [wo0 Independent tests of non-
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CONCLUDING ANSWERS

e \What is primordial non-Gaussianity? Why measuring primordial
porimordial non-Gaussianity with large scale structures?
= Primordial non-Gaussianity can discriminate multi-field and single
field inflation and rule out single field inflation
= |_.SS are needed as CMB is near cosmic variance limit

e How well do we need to measure primordial non-Gaussianity? What
can a measurement with o(fn)~1 tell us about multi-field inflation”?
= o(fnL)~1 is a natural theoretical target
= Primordial non-Gaussianity can constrain the inflation Lagrangian

e \What survey does it take to make measure o(fnL)~17
= |_arge effective volume, moderate redshift accuracy, exquisite control
of systematics on large scales

e A possible implementation, the SPHEREX mission
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